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This book has an Introduction containing a 23-item
glossary, 13 chapters [nine of which relate to specific
types of compounds (e.g., hydrocarbons, alcohols, het-
erocyclics, etc.)], an Appendix (Detailed Solutions to
Unknowns) with explanations of the problems in the
third and last chapters, a Bibliography, a Topic Index
with 21 items (eight of which are referenced only to the
Introduction’s Glossary), and an Index of Compounds
and Spectra.
In the Introduction, the author makes a very good
case for why developing an ability to interpret electron
ionization (EI) mass spectra is important and that the
reliance on the results of a computerized library search
should be limited to use as an aid in the analyst’s
interpretation. The decision to limit the scope of the
book to the interpretation of El mass spectra is proper
(unfortunately, the author persists in the use of electron
impact rather than electron ionization—although the
choice is offered in the glossary and indicates electron
ionization is preferred). There is not currently an intro-
ductory book that really meets this need. A beginner’s
course on the subject can be put together from either
Fred McLafferty’s current edition (4th) of the Interpre-
tation of Mass Spectra (University Science Books, 1993) or
Introduction to Mass Spectrometry, 3rd ed. (Lippincott-
Raven, 1997) by J. Throck Watson; however, both of
these books cover more detail than would be appropri-
ate for either an introductory course in interpretation or
a section of a qualitative organic chemistry course.
When first thumbing through the book, it appears
that it is a re-creation of one of McLafferty’s early
editions of Interpretation of Mass Spectra. A Beginner’s
Guide to Mass Spectral Interpretation has the same pre-
sentation style as the first or second edition of McLaf-
ferty’s book without the detail and correctness of expla-
nation. The author starts off with an explanation of
Graham’s law of effusion in the first chapter entitled
“Isotopes Abundances and How We Use Them.” It is
not clear as to what use this is in the understanding of
El mass spectra, and the author fails to make any
connection.
The chapter on isotopes goes on to introduce McLaf-
ferty’s A, A11, and A12 nomenclature for types of
elements encountered in El mass spectrometry of or-
ganic compounds, but fails to give exact explanation of
the terms—only providing examples and referring to
isotopes other than the most abundant as the “impor-
tant isotopes.” The A12 isotope (abundance 3.1%) of
silicon is more important than the A11 isotope (abun-
dance 4.7%)? Those experienced in El mass spectral
interpretation will understand the point being made by
the author; however, a beginner will be left without the
foundation that elements having an isotope that is two
mass units higher than the most abundant are referred
to as A12 elements. This chapter ends without defining
the binomial expansion used to calculate isotopic abun-
dances or showing the consequences caused by contri-
butions of isotopes of different atoms to the relative
intensity of the isotope peak. This significance is im-
plied but, again, not explained in later chapters.
It is in the Isotope chapter that the author first uses
the word “line” as a synonym for mass spectral peak,
although the concept was introduced in the glossary.
The book is filled with references to lines in the mass
spectrum rather than mass spectral peaks (or even
“peaks”). To the author’s credit, peaks are reported to
have intensities and occur at mass-to-charge ratio (m/z)
values although there is ample incorrect use of “lines
separated by X amu” (amu is another incorrect and
inappropriate term).
The second chapter is entitled “Identifying the Mo-
lecular Ion.” From the presentation, it is apparent that
the author actually meant “identifying the molecular
ion peak.” In the first sentence of this chapter, it
becomes obvious that the author has failed to embrace
the expanded field of mass spectrometry because of the
statement, “ . . . the molecular ion (also known as the
parent ion).” Although it is arguable as to whether the
term “parent ion” should be used at all, all publications
of mass spectral terminology in the last 1–2 decades
have been in agreement that “parent” should not be
used to describe a molecular ion. The use of this arcane
term is defined in the glossary as: “the ion which is
decomposing or breaking apart,” which is better than
saying it is a synonym for the molecular ion. In modern
mass spectrometry, the term “parent” (which should
not be used at all) is reserved for an ion decomposed in
an MS/MS experiment (the precursor ion). This chapter
also depicts the molecular ion of methane as CH4
1 rather
than with the correct notation of CH4
1z. In describing the
criteria for the molecular ion, it is stated that there are
three. It is further stated that if all three criteria are met,
the ion may be a molecular ion—not that the ion is a
molecular ion. This explanation is one of the more
positive aspects of the presentation. Even though the
author backs into the presentation of the nitrogen rule,
it is correctly stated and supported. Following the first
criterion that the molecular ion must be represented by
the highest mass-to-charge ratio value nonisotope or
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background peak in the mass spectrum is the statement
that the molecular ion must be an odd-electron ion. This
is how the concept of rings-plus-double-bonds is intro-
duced. This presentation is detailed with examples and
ties the resulting value of a whole number or a number
ending in a half to odd- and even-electron ions, respec-
tively. The point that an odd-electron ion is not neces-
sarily a molecular ion is clearly made. The point that
odd-electron fragment ions come about from molecular
ions through the expulsion of a molecule is also made;
however, the statement that the neutral molecule ex-
pelled will commonly have an even mass is a little
misleading. This statement is based on the author’s
premise that “ . . . the vast majority of organic com-
pounds will have even values of m/z for the molecular
ion.” There is no real distinction made as to the rele-
vance of peaks representing odd- and even-electron
ions in the mass spectrum. In later chapters, the rele-
vance of odd-electron ions to the McLafferty rearrange-
ment is eluded to.
The third criterion for the molecular ion is that
“ . . . the molecular ion must be capable of producing
the important ions in the ‘high mass’ [sic] region of the
mass spectrum.” The author goes on to describe the
relative nature of the term “high mass (should be
hyphenated) region,” but says nothing with respect to
what are “important ions.” Again, to those experienced
in the field, it is obvious that important ions are those
resulting from logical neutral losses of molecules or
radicals; but to the beginner, the author’s rhetoric is too
vague.
Chapter 3, entitled “General Interpretation Proce-
dures,” starts off with a good philosophical presenta-
tion relating to the avoidance of preconceived ideas that
may affect an interpretation. A series of good steps for
evaluating the mass spectrum are presented. At this
point the author relies solely on the use of the word
“line” when speaking of a mass spectral peak. The
problem with the word “line” is that some of those
using this introduction will go on to use mass spectral
data that are presented in formats other than the
digitized format often seen for unit-resolution gas chro-
matography/mass spectrometry (GC/MS) EI mass
spectra discussed in this book. The term “line” is not
appropriate for profiled data and does not represent
what is actually happening inside the mass spectrome-
ter. Lines are found on photographic plates in emission
and mass spectrography. The abundances are repre-
sented by the density of the line, not its height or
intensity. Line is not a term that should be used in mass
spectrometry to describe a peak.
The General Interpretation Procedures chapter con-
cludes with a series of examples followed by several
problems. The fourth example in this chapter (bromo-
benzene) exhibits one of the more bizarre approaches to
mass spectral interpretation. The example starts with
the obvious observance that the compound that gener-
ated the mass spectrum probably contained an atom of
bromine because of the A12 pattern, “ . . . indicated by
the lines at m/z 156 and 158.” The author then proceeds
to calculate the possible number of carbon atoms based
on the intensity of the peak at m/z 159 relative to that at
158. Although this in itself is not incorrect, there is no
reference made to the possible confirmation of the
number of carbon atoms based on the m/z 156 and 157
peak ratio. After trying to pin down whether there are
five or six atoms of carbon present based on adding the
mass of the two possible numbers of carbon atoms to
that of the bromine A12 isotope, the difference between
the m/z value of the base peak (77) and A12 isotope of
the suspected molecular ion peak is calculated to con-
firm the presence of bromine. This could leave the
reader confused as to whether the peak at m/z 156 or 158
was the molecular ion peak. It is true that both repre-
sent an intact molecule less one electron (a molecular
ion); normally, the nominal m/z value peak at 156 would
be considered the molecular ion peak.
The term “simple cleavage” is introduced in the
chapter entitled “Hydrocarbons.” This appears to be the
same as sigma-bond cleavage although this is not
stated. The term “alpha cleavage” appears to be rede-
fined by the author in the glossary and is used this way
in many places throughout the book; however, it is only
referred to by the index as being in the Introduction.
Rather than defining alpha cleavage as being radical-
site initiated, it is defined as: “The breaking of a bond to
an atom adjacent to the atom containing the odd
electron [sic] not the bond to the atom containing the
odd electron [sic].” This in and of itself is not necessarily
a problem; but, in the chapter entitled “Aldehydes and
Ketones” it is stated that: “In ketones, a-cleavage can
produce either of two acylium ions or two alkyl ions.”
Examples are given of the movement of a pair of
electrons in response to the charge site (correctly indi-
cated by a double-barbed arrow as opposed to the
movement of a single electron, indicated by a single-
barbed arrow, in alpha cleavage) in the formation of the
alkyl ions, but there is no reference to the term “induc-
tive cleavage” nor any references to the terms homolytic
(a.k.a. radical-site-driven) or heterolytic (a.k.a. charge-
site-driven) cleavages. McLafferty (and most all others)
restricts alpha cleavage to radical-site initiation. The
significance of changing the location of the charge is not
emphasized in the movement of a pair of electrons in
response to the site of the original charge by this
author’s treatment of the subject.
The labeling of the m/z scale of bar-graph mass
spectra makes them difficult to read. The tick marks do
not appear to relate to the number scales. There appear
to be numerous errors in spectra as in the case of
3-hexanol; the peak with the label “m/z 29” at its top is
apparently the peak at an m/z value of 31, as is indicated
in the tabular presentation of the data, although it is
difficult to discern this from the labels on the spec-
trum’s abscissa.
The functional group approach espoused by the
author in the Introduction is promulgated in the chap-
ters entitled Hydrocarbons (4), Halogenated Hydrocar-
bons (5), Alcohols (6), Ethers and Phenols (7), Alde-
hydes and Ketones (8), Esters and Acids (9), Nitrogen-
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Containing Compounds (10), Thiols and Thioethers
(11), and Heterocyclic Compounds (12). Each chapter
starts with a series of “Example Spectra” for the class of
compound. Some of these may be referred to in the
following text, but there is not always a clear correla-
tion. The chapter on Alcohols has a glaring deficiency in
that the important peak resulting from homolytic cleav-
age in aliphatic alcohols at m/z 31 is not explained. The
chapter on amines does make mention of a peak at m/z
30 resulting from homolytic cleavage, but there is never
a comparison of the tendency of homolytic cleavage to
take place based on the specific atom bearing the site of
the unpaired electron resulting from an initial ioniza-
tion. Peaks that are obvious in the example spectra often
go unmentioned in the chapter’s textual explanation.
The importance of the peaks at m/z 31 in the spectra of
alcohols and m/z 30 in those of amines may be dimin-
ished in the author’s thoughts because the way a lot of
GC/MS data are acquired would not reveal them
(acquisition starting at m/z 45 to avoid peaks resulting
from ions produced by air and water). The types of
electrons (sigma bond, pi bond, and nonbonding) and
their significance are hidden within various chapters;
but, again, there is no mention of the tendency of either
heterolytic cleavage or homolytic cleavage to take place
based on the type of electron lost or the element from
which the electron is lost—only on the tendency of an
electron type to be lost during the initial ionization.
With the poor indexing of the book, the reader is at a
loss as to whether a refreshment in knowledge is
needed. The included bibliography does give good
references for further study.
Although there is a chapter entitled “Ethers and
Phenols,” aromatic alcohols are discussed in the Alco-
hols chapter as well. These two separate treatments are
somewhat redundant, but have some of the more cor-
rect mechanistic explanations in the book. The Alcohols
chapter has a half-page on alkyl silyl ethers showing the
formation of a trimethyl silyl ether. It is stated, “When
alcohols are derivatized using this [hexamethyldisila-
zine] reagent, the TMS ether produced generally exhib-
its a reasonably intense parent ion [sic].” This is not the
case. Silyl ethers of aliphatic alcohols produce mass
spectra with little or no molecular ion peak but a very
intense peak at a mass-to-charge ratio value corre-
sponding to M-15. Although mention of this ion is
made, the author states, “ . . . a reasonably important
ion series is shown at m/z 31, 45 and 95.” Examination of
the six spectra produced by a Formula Search of
C10H21OSi(CH3)3 in the NIST’98 Mass Spectral Database
showed no intensities (other than that of a possible
isotope peak) at any of these peaks other than the one at
m/z 45, and in all cases this was less than 10% of the base
peak. None of the spectra exhibited a molecular ion
peak. The author makes no mention of the significant
peaks observed in the mass spectra of alkyl silyl ethers
at m/z 73 (often the base peak) and 75 of all aliphatic
alcohols, and 89 (for those of primary alcohols), and 103
(for those of secondary and primary alcohols). The
section on silyl ethers is too brief and has too many
misleading statements to be of much value.
The book has some very good explanations of sec-
ondary fragmentation patterns such as those seen in
aliphatic hydrocarbons and aliphatic alcohols. There is
lack of pointing out the relative intensity of the molec-
ular ion peak based on compound type although there
is usually some mention in each chapter about the
relative intensity of the molecular ion peak of that
chapter’s specific compound(s). Although some detail is
used to describe the McLafferty rearrangement in the
chapter entitled “Aldehydes and Ketones,” only anti-
dotal information is provided about the significance of
the gamma hydrogens being on an omega carbon. This
comes in the description of 4-heptanone where mention
is made of the “ . . . relative weak OE lines at m/z 72 and
58.” The only peak in the mass spectrum at m/z 72 is the
isotope peak representing the X11 ion of the acylium
ion with the m/z value of 71. The next sentence does
make mention of a peak at m/z 86, which is what the
author was trying to say in the previous sentence.
Continuing with the description of this spectrum, the
author states that the peak at m/z 43 (which obviously
represents an aliphatic ion because of the peaks at X-1,
X-2, and X-4—not pointed out by the author) is a result
of the loss of CO from the m/z 71 acylium ion. The peak
at m/z 43 in this particular mass spectrum probably (in
actuality) is the result of heterolytic cleavage involved
with the loss of an acylium radical. Unfortunately, the
author had previously incorrectly represented (mecha-
nistically) heterolytic cleavage as a variant of alpha
cleavage.
The low price of the paperback version of the book
would have made it ideal for use as a text for a
beginner’s course on the interpretation of El mass
spectra, as its title implies. Unfortunately, the author
has used terminology that is obsolete and incorrect,
poor logical approaches to some of the interpretations,
incorrect descriptions of fragmentation mechanisms,
and such poor presentations of spectra that using this
book would require more time in providing students
with corrections and explanations than would be spent
on instruction in actual principles. The unlearning pro-
cess for a beginner, who has used this book as a primary
guide for learning how to interpret El mass spectra, will
be far greater than the effort needed to give a proper
introduction. It is very important that the introduction
to a subject builds the foundation for the expansion into
that subject. This book does not provide that founda-
tion.
A Beginner’s Guide to Mass Spectral Interpretation has a
good premise, but is poorly implemented. It suffers
from strict technical editing and good production edit-
ing. Hopefully, the author and the publisher will see fit
to produce a second edition addressing some of these
issues in the near future. However, in its present state,
this book can best be used by someone instructing
courses or sessions in the interpretation of El mass
spectra as a reference, not as a text for the classroom.
854 BOOK REVIEW J Am Soc Mass Spectrom 1998, 9, 852–854
